The study dealt with the whole scenario of modern variety potato production in Bangladesh covering the period from 1980-81 to 2005-06 
INTRODUCTION
Potato is the leading vegetable crop in the world. At least 40 countries used potato as their staple food (Swaminathan et. al., 1982 and Islam, 1987) . In Bangladesh, it is one of the most important vegetables and considered as cash crop. It ranks third after rice and wheat. Almost each and every family consumes potato as vegetable year round in Bangladesh. Both acreage and production of potato are found increasing day by day in the country. But if we look at the productivity it was found not highly encouraging as the modern variety introduction in the country. In the last two consecutive decades there has been tremendous growth both in acreage and production of modern variety potato. Now this is the right time to analyze the factors of productivity for whole scenario of modern variety potato by disaggregating into three sub-periods i.e. a) 1980-81 to 1989-90, b) 1990-91 to 1999-00 and 2001-02 to 2005-06. In light of the fact that the present study was undertaken to identify the factor of productivity, to estimate the input used in modern variety of potato production, to estimate the partial as well as total factors productivity indices and finally to provide some policy guidelines for scientists, extension personnel and policy makers.
Total factor productivity (TFP) analysis is the extension of the partial factor productivity analysis (PFP). Its nature is non-frontier non parametric analysis (Grosskopf, 1993) . There are three types of measurement of total factor productivity (Christensen, 1975) . The first one is called arithmetic measurement, the second is called geometric measurement while the latest and the most widely used measurement developed by Tornqvist-Theil in 1976 popular with the name Divisia index or Tornqvist Divisia index or Tornqvist-Theil index in most of the literatures (Diewert 1976) . This formula was used by Rosegrant et. al. (1992) in their measurement of TFP in Indian agriculture. However, it is one kind of ex-post type of analysis. In other words, it is known as inter-temporal analysis. The Tornqvist Divisia index formulation was used for the analysis of the present study on modern variety potato. The technique was as follows:
where, R jt is the share of output j in total revenue, Q jt is output j, S it is the share of input i in total input cost, X it is input i in all period t. By specifying TOI t-1 and TII t-1 equal to 100 in the initial year. The above equations provide the total output, total input and total factor productivity indices for the specified period t. The indices were estimated considering the base year 1980-81=100. All the inputs and output were computed based on the current prices. Our intension was to analyze the whole scenario of modern variety potato covering the period from 1980-81 to 2005-06.
Data sources and estimation
The time series data on both inputs and outputs were needed to estimate the total factor productivity index. The production data on output and area were obtained from Bangladesh Bureau of Statistical (BBS) year books of 1984-85, 1994-95 and 2005-06 . But, the yearly data on cost of production of potato in both physical and monetary terms were not readily available. It was very difficult to estimate all the inputs in both physical and monetary term. For estimating these data, the first step was to collect the relevant information on physical quantity of inputs from various published sources e.g. Journals, Annual reports and Thesis. The second step was to collect the price data on various inputs from the Bangladesh Bureau of Statistical (BBS) year book and Department of Agricultural Marketing (DAM). Besides, certain statistical techniques were used to interpolate and extrapolate the inputs data. Having all the information, the aggregation of total output and inputs in quantities and monetary terms were estimated for the estimation of total factor productivity index of modern variety of potato.
RESULTS AND DISCUSSION
This section deals with the growth rates of acreage, production, yield, inputs used and research and extension cost. Subsequently, the total output and input indices and also the total factor productivity indices in three sub-periods i.e. a) 1980-81 to 1989-90, b) 1990-91 to 1999-00 and 2001-02 to 2005-06 for modern variety of potato were presented.
Growth rates of acreage, production and yield
Comparing the growth rates of acreage, production and yield for three sub-periods, all of the parameters were found significantly different from zero. In period 1980-81 to 1989-90, the growth rates were found lowest while highest rates were observed in the period 2001-02 to 2005-06. This was only due to the technological breakthrough started in the production of modern variety potato at the beginning of the year 1990 onward (Table 1) . Table 2 revealed that the period average inputs used in modern variety potato production in Bangladesh. Majority of the potato farmers of Bangladesh did not use the recommended doses. However, inputs used in potato production were found highest in the period 2000-06 followed by previous period. This was only due to fact that the technological breakthrough was started from the mid eighties and farmers were adopted more and more new technologies. Among them, the seed used was found highest followed by human labour. But if we look at the growth rate of inputs used for potato production in the period 2000-06, all the parameters were found positive except cowdung, urea, insecticides and rent. On the contrary, almost all the growth parameters were found highest and significantly positive except cow-dung, insecticide and rent in the period of 1990-99. But, almost all the partial factor productivity indices were found highest in the period 2000-06 (Table 4) . This was only due to the higher yield of potato. The inputs indices of human labour, animal power, seed, urea and TSP were found highest in the nineties except cow-dung, MP & gypsum insecticides, irrigation and rent. In Table 5 , the growth rate of research and extension was found high and significant at 1 % level. Tuber Crops Research Centre (TCRC) of Bangladesh Agricultural Research Institute (BARI) contributed a lot for the development of a number of new varieties. But the growth rate of extension was higher than that of research. But the technological breakthrough was not only the preconditions to produce more potato it was also necessary to conduct research to the development of new varieties of potato. 
Growth rates of inputs used

Growth rates of output, input and TFPI indices
The annual average growth rates in the total output index (TOI), total input index (TII) and total factor productivity index (TFPI) shown in Table 6 . The results estimated for individual years appeared to vary widely (Table 7) because of fluctuation in the prices of input and output. The TOI growth rate was found highest in the period of 2001-2006 but TFPI growth rate was found highest in the period 1991-2000. It indicated that the lion share of profits was received by the potato farmers. In other words, higher the TFPI growth rates higher the efficiency meaning that the farmers were more benefited than that of consumers. It indicated that the farmers were more aware to produce commercially the modern variety of potato using the available potato technologies. Table 7 revealed that the trend of both TII and TOI were found increasing, but the rate was found higher in TOI than that of TII. As a result, TFPI was increasing over the year with the exception in the year of 1982-83 and 1983-84 .This was only due to the fact the farmers did not adopt primarily the modern varieties of potato. Moreover the total factor productivity index (TFPI) of modern variety of potato production increased steadily due to the technological progress. In addition, increase in productivity can be induced by giving more attention in the prices of input and output compare to that of research and extension. 
CONCLUSIONS AND POLICY IMPLICATION
The change in yield is a sufficient indicator of productivity. The land productivity can be improved by costly investments that may not fully compensate for the increase in yield. The total factor productivity index is a necessary and sufficient indicator for changes in productivity. But, the present total factor productivity indices of potato were found increasing but the rate was found moderate and satisfactory. This finding was further confirmed by the partial factor productivity indices. All of these factor productivity indices were found encouraging. On an average, the technological change in modern variety potato production during the past period was mostly cost effective for the farmers. In view of these, a) the potato scientist should give effort to break the present yield ceiling of potato by developing high yielding new varieties, b) the Government should give more attention to allocate sufficient fund for further development of potato, c) Policy makers should give attention to minimize inputs price and maximize the output price by any means and d) the extension personnel should be encouraged to increase potato acreage. 
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